Introduction {#Sec1}
============

Rheumatoid arthritis (RA) is an inflammatory, painful and progressive disease. Daily perception of stiffness, physical limitations and fatigue are common. Epidemiological studies in Scandinavia report a prevalence of 0.5% and an annual incidence of 25 per 100,000 of the population \[[@CR1]\]. Consequences of the disease are limited abilities to perform paid work and a reduced health-related quality of life (HRQOL) \[[@CR2]--[@CR4]\]. Studies report that more than half of the patients who worked when diagnosed with RA were not working 5 to 12 years later \[[@CR5], [@CR6]\].

A Norwegian study explored the differences between employed and work-disabled patients with psoriatic arthritis \[[@CR7]\]. Low educational level, female gender and reduced physical function predicted work disability. The ability to work in RA depends also on physical and mental health issues \[[@CR8]\], along with the type of jobs \[[@CR9]\]. However, patients with RA have emphasised the importance of performing paid work for reasons like income, maintaining interpersonal relations and coping with the consequences of the disease \[[@CR10]\].

There is sufficient evidence that having RA influences the ability to work \[[@CR3], [@CR5], [@CR6]\]. We have identified one study that showed that paid employment was significantly associated with better physical HRQOL, but not mental HRQOL in patients with RA \[[@CR11]\]. The conclusions were based on self-reported data and did not include data on objective disease severity measurements collected in clinical practice. Disease severity is linked to perceived HRQOL \[[@CR4]\]; it is therefore important to investigate this association when controlling for clinically collected measures of disease severity.

Therefore, the aim of this study was to investigate the association between HRQOL and paid work whilst controlling for socio-demographics, self-reported and objective measures of disease severity.

Materials and methods {#Sec2}
=====================

Study design {#Sec3}
------------

This was a cross-sectional study of patients enrolled in an ongoing longitudinal observational study in five centres in Norway, NOR-DMARD \[[@CR12]\]. The data were collected from 2001 to 2003 at two rheumatology departments, The University Hospital in Trondheim and Lillehammer Rheumatism Hospital.

Participants {#Sec4}
------------

All patients (*N* = 310) starting a disease modifying anti-rheumatic drug (DMARD) treatment regime where consecutively invited. The participants were 18--67 years of age with a diagnosis of RA according to the revised American College of Rheumatology criteria \[[@CR13]\]. There were no specific exclusion criteria, and a written informed consent was obtained from all patients. The study was approved by the Regional Committee for Medical Research Ethics, health region southeast \[[@CR12]\].

Measurements {#Sec5}
------------

Patients\' employment status were collected based on the question; "are you currently working, full- or part-time, on retirement, work-disabled, on sick leave, or other?" Our objective was to study the effect of working as being part of a working community, including the social network of a workplace \[[@CR10]\], and patients on sick leave were therefore not included in the analyses. Disease severity was calculated according to the disease activity score (DAS 28-3) with 28 tender and swollen joint counts and C-reactive protein \[[@CR14], [@CR15]\]. Furthermore, self-reported visual analogue scales (VAS) for pain and tiredness over the last 4 weeks \[[@CR16]\] and the self-administrated modified health assessment questionnaire (MHAQ) for physical functioning \[[@CR17]\] were used.

HRQOL was measured by the Norwegian version of the Short Form-36 (SF-36) which performs well in quantifying HRQOL in patients with RA \[[@CR18], [@CR19]\]. SF-36 consists of eight subscales ranging from 0 to 100, where high scores indicate better health. The subscales allow for calculating a global measure of physical (PCS) and mental functioning (MCS) \[[@CR20]\]. The lower scores in PCS indicate limitations regarding self-care, physical, social, and role activities, severe bodily pain and frequent tiredness. The lower scores in MCS reflect more psychological distress, social and role disability due to emotional problems \[[@CR21]\].

Data analyses {#Sec6}
-------------

The statistical analyses were performed using the statistical package SPSS for Windows 14.0. \[[@CR22]\]. A 0.05 level of significance was chosen for all analyses. Two models for linear multivariate regression analyses were created for each of the SF-36 summary scores with PCS (Table [2](#Tab2){ref-type="table"}) and MCS (Table [3](#Tab3){ref-type="table"}) as dependent variables. For each regression model, independent variables were entered in three steps to describe the proportion of variance (*R*^2^) in the dependent variable accounted for. We checked for multicollinearity between the independent variables. The intercorrelation ranged from 0.06 to 0.61.

Results {#Sec7}
=======

A total of 310 patients with RA were included. Descriptive data are shown in Table [1](#Tab1){ref-type="table"}. Patients in paid work were statistically significantly different from those not working (*p* \< 0.001) regarding gender (more men), age (younger), higher educated, reporting less pain and tiredness, having lower disease activity (DAS 28-3) better physical functioning (MHAQ), and higher score on all the subscales, PCS and MCS of SF-36 (*p* \< 0.001; data not shown). Table 1Descriptive statistics of all participantsVariablesAll (*N* = 310)Female223 (72%)Male87 (28%)Age50.2 (11.6) 16--30 years19 (6%) 30--39 years42 (14%) 40--49 years.78 (25%) 50--59 years102 (33%) 60--67 years69 (22%)Education Elementary school111 (36%) Middle level110 (36%) University86 (28%)Disease severity Pain48.5 (23.6) Tiredness44.4 (29.5) MHAQ1.7 (0.5) DAS 28-34.6 (1.1) DAS 28-3 Remission (\<2.60)9 (3%) DAS 28-3 Low (2.60--3.19)27 (9%) DAS 28-3 Moderate (3.20--5.09)171 (55%) DAS 28-3 High (\>5.1)87 (28%)SF-36 Domains Physical functioning (PF)49.9 (23.4) Role---physical (RP)24.3 (32.5) Bodily pain (BP)32.4 (15.8) General health (GH)50 (18.5)Vitality (VT)38.6 (20.7) Social functioning (SF)64 (26.3) Role---emotional(RE)53.6 (42.5) Mental health (MH)71.2 (18.5)SF-36 summary measures Role---physical (RP)31 (8.3) Bodily pain (BP)48 (11.0)Mean values and standard deviation (SD) for continuous variables, number and percentage for counts

Working and physical HRQOL {#Sec8}
--------------------------

Results from the multivariate regression analyses with the PCS as dependent variable are shown in Table [2](#Tab2){ref-type="table"}. Working was analysed separately in the first step and explained 9% of the variance in PCS with a positive beta coefficient of 0.306 (*p* \< 0.001), indicating better physical HRQOL for patients who were working. Adding sex, age and education in the second step slightly increased the explained variance to 12%. None of the demographic variables had a statistical significant effect on PCS, but paid work was still significantly associated with better physical HRQOL with a beta coefficient of 0.300 (*p* \< 0.001). Disease-related variables were added to the analyses in the third step. The final model explained 46% of the variance in PCS. Paid work remained statistically significant with a beta coefficient of 0.178 (*p* \< 0.001). The disease-related factors MHAQ and DAS28-3 (≥5.10) were associated with worse physical HRQOL. Table 2Multivariate regression analyses of associations to physical HRQOL (*N* = 310)Block 1Block 2Block 3Beta*p* valueBeta*p* valueBeta*p* valueEmploymentWorking0.306\<0.001\*0.300\<0.001\*0.178\<0.001\*SexMale (reference)Female−0.0330.5650.0230.624Age\<30 years (reference)30--39 years0.0610.5060.0520.49640--49 years−0.0550.608−0.0410.65450--59 years−0.1330.249−0.0660.49560--67 years−0.0320.7700.0020.981EducationElementary school (reference)Middle level0.0160.8070.0190.717University−0.0460.503−0.0850.132Disease severityTiredness−0.1500.006\*MHAQ−0.408\<0.001\*Pain−0.1000.101DAS 28-3 remission (\<2.60) referenceDAS 28-3 low (2.60--3.19)−0.0950.113DAS 28-3 moderate (3.20--5.09)−0.1190.148DAS 28-3 high (\>5.1)−0.2160.007\**R*^2^0.090.120.46Standardised coefficients = Beta\**p* \< 0.05

Working and mental HRQOL {#Sec9}
------------------------

Table [3](#Tab3){ref-type="table"} presents the results with MCS as the dependent variable. Working was entered in the first step and was statistical significant with a positive beta coefficient of 0.248 (*p* \< 0.001), indicating better mental HRQOL for patients who were working. Working explained 6% of the variance in MCS. The explained variance increased to 10% in the second step after adding demographic variables to the model. Working remained statistically significantly associated with better mental HRQOL with a beta coefficient of 0.222 (*p* \< 0.001). Being female (beta coefficient of −0.133, *p* = 0.022) and in the age group 40--49 years (beta coefficient of −0.254, *p* = 0.020) were associated with worse mental HRQOL. Disease-related variables were included in the third step, and the final model explained 31% of the variance in MCS. Working remained statistically significant and was associated with better mental HRQOL (beta coefficient of 0.148, (*p* = 0.010). Table 3Multivariate regression analyses of associations to mental HRQOL (*N* = 310)Block 1Block 2Block 3Beta*p* valueBeta*p* valueBeta*p* valueEmployment statusWorking0.248\<0.001\*0.222\<0.001\*0.1480.010\*SexMale (reference)Female−0.1330.022\*−0.0850.106Age\<30 years (reference)30--39 years−0.1270.171−0.2040.019\*40--49 years−0.2540.020\*−0.3420.001\*50--59 years−0.1850.115−0.2500.024\*60--67 years−0.1420.204−0.2190.037\*EducationElementary school (reference)Middle level0.0040.9510.0170.775University0.0550.4310.0630.327Disease-related factorsTiredness−0.281\<0.001\*MHAQ−0.0770.230Pain−0.1750.011\*DAS 28-3 remission (\<2.60) referenceDAS 28-3 low (2.60--3.19)0.0520.446DAS 28-3 moderate (3.20--5.09)0.1630.079DAS 28-3 high (≥5.1)0.1650.069*R*^2^0.060.100.31Standardised coefficients = Beta\**p* \< 0.05

Discussion {#Sec10}
==========

There was an independent association between paid work and better physical and mental HRQOL.

Physical HRQOL {#Sec11}
--------------

Our results verify a previously reported association between paid work and improved physical HRQOL \[[@CR11]\], also when controlling for objective measures of disease activity. It is established that patients with RA have lower physical HRQOL compared to the general population \[[@CR4]\] and that the disease influences the patients' working career \[[@CR5], [@CR6]\]. However, our results show that being able to stay in paid work is associated with better physical HRQOL despite disease activity. However, there is some evidence that discontinuing paid work because of RA is related to blue-collar work \[[@CR5], [@CR8], [@CR23]\]. We did not have data on specific job characteristics to study the association to job types (like white or blue collar jobs). However, the level of attained education is often linked to white-collar jobs, and our study did not find a statistically significant association between level of education and physical HRQOL. This may indicate that the type of job has less to do with HRQOL than paid work itself in this study.

As expected, high disease activity by (DAS28-3 ≥ 5.1) and reduced self-reported physical function (MHAQ) were associated with reduced physical HRQOL, which supports already existing knowledge that physical HRQOL is influenced by disease severity in RA \[[@CR1], [@CR4], [@CR11]\], as in psoriatic arthritis \[[@CR7]\].

Mental HRQOL {#Sec12}
------------

Previous studies have shown that staying employed is important to patients and that employment influences patients\' mental health positively \[[@CR10], [@CR24]\]. Our results support this. We found a statistically significant independent association between improved mental HRQOL and paid work after controlling for socio-demographic and disease-related factors. The statistically significant association between better mental HRQOL and less pain and tiredness also confirms existing knowledge that pain and fatigue are related to patients' psychological status \[[@CR2]\].

Work and HRQOL {#Sec13}
--------------

The ability to perform paid work has been shown to be important to patients with RA because it gives them a sense of normality and purpose in life, and they feel that they make a difference in society \[[@CR10], [@CR24]\]. Our findings strengthen the argument that continuing in paid work has an independent positive influence on people\'s lives. Despite the significant influence of disease activity, there is still an independent positive association between continuing paid work and improved physical and mental HRQOL. The strong association between disease activity and work ability \[[@CR3]\] emphasises the importance of a thorough disease control. In addition, health care providers need to focus on other relevant elements of importance to patients as they want to live "normal lives" and not be regarded differently because of RA \[[@CR24]\]. It is shown that adjusting job demands can reduce withdrawal from work life in patients with RA \[[@CR23]\]. On the other hand, patients have explained that maintaining paid work also have some "personal costs" due to difficulties in finding the "right balance" between working and resting \[[@CR10]\]. Thus, although disease-related factors and medical treatment have a great influence on patients\' employment status \[[@CR3], [@CR23]\], it is also important to facilitate that patients with RA can continue in paid work by modifying the working conditions \[[@CR23]\]. It is still a bit unclear whether work-related costs and savings outweigh the cost of workplace adaptations and occasional sick leave, and we did not have data to investigate this. However, a review article \[[@CR9]\] emphasised that anti-TNF therapies helped patients remain in the workforce with less workplace burdens, which consequently reduced workplace costs.

Conclusion {#Sec14}
==========

This study demonstrates that there is an association between performing paid work and better physical and mental HRQOL, also when controlling for socio-demographic data, self-reported and objective measures of disease severity. The clinical implication from this study is to increase the focus on factors that support patients to remain in the workforce.
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